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(54) MANUFACTURE OF SOLID-STATE COMPOSITE PART 
(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a 
manufacturing method of a small-sized solid- 
state composite part excellent in dimensional 
precision and reliability. 
SOLUTION: A first unbaked ceramic substrate 
and a second unbaked ceramic substrate are 
baked, and a first ceramic substrate 1 and a 
second ceramic substrate 4 are formed. An 
inductor electrode 2 as an inductor conductor 
pattern layer is formed on the first substrate 
1. A ferrite layer 3 as a magnetic paste layer 
is formed on the electrode 2, and an inductor 
layer is formed. A capacitor layer composed of 
a capacitor lower electrode 5, a capacitor 
upper electrode 7 and a dielectric layer 6 is 
formed as a capacitor conductor pattern layer 
on the second substrate 4. An adhesive glass 
layer 8 as a glass paste layer is spread on at 
least one out of the first and second ceramic 
substrates. The substrates are laminated and a laminate is formed. A baked body 
is formed by baking the laminate, and outer electrodes are formed on the baked 
body. 
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* iNfOTICES * 

JPO and NCIPI are not responsible for any 
dazoacfes caused by the use o£ this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While forming an inductor conductor pattern layer on the whole surface of the 1st ceramic substrate The 1st 
process which forms a magnetic paste layer on said inductor conductor pattern layer, and forms the 1st substrate with an 
inductor layer. The 2nd process which forms the capacitor conductor pattern layer which intervened the dielectric layer 
on the whole surface of the 2nd ceramic substrate, and forms the 2nd substrate with a capacitor layer. While forming a 
glass paste layer at least in one side by the side of the whole surface of said 1st substrate, or the whole surface of said 2nd 
substrate The 3rd process which said the 1st substrate and said 2nd substrate are made to rival mutually through said glass 
paste layer, and forms tension coalesce. It has the 4th process which calcinates said tension coalesce and forms a baking 
object, and the 5th process which forms an external electrode in said baking object. The manufacture approach of solid- 
state composite part of having estabhshed the process which calcinates the 1st non-calcinated ceramic substrate and the 
2nd non-calcinated ceramic substrate, and forms the 1st ceramic substrate and 2nd ceramic substrate before said 1st 
process. 

[Claim 2] The process which the inductor conductor pattern layer of the 1st process fills up with a conductive paste the 
pattern slot established in the front face of the intaglio which consists of a flexible resin substrate, and is dried. The 
process made to rival, heating and pressurizing said intaglio and whole surface of the 1st ceramic substrate, The 
manufacture approach of solid-state composite part according to claim 1 of having the process which exfoliates said 
intaglio from said 1 st ceramic substrate, and imprints said conductive paste on said 1st ceramic substrate, and the process 
which calcinates said 1 st ceramic substrate. 

[Claim 3] The manufacture approach of solid-state composite part according to claim 1 of having established the process 
which forms the interlayer of a glass paste layer between the 2nd ceramic substrate and a capacitor layer in the 2nd 

process. 

[Claim 4] The manufacture approach of the solid-state composite part according to claim 3 which made the quality of the 
material of a glass paste layer the quality of the material with the glass flit which consists of any one of hoe silicic acid, a 
hoe lead silicate, a hoe calcium silicate, hoe aluminum silicate, and the hoe silicic acid titanium, its mixture, or its 
compound. 

[Claim 5] The manufacture approach of solid-state composite part according to claim 1 of having estabhshed the process 
which carries out a debinder in the 3rd process after forming a glass paste layer. 

[Claim 6] The manufacture approach of solid-state composite part according to claim 1 of having established the process 

which forms baking ****** before the 4th process so that the process which forms a silver electrode in said through tube 

while forming two or more through tubes in the 2nd ceramic substrate might be established, a baking object might be 

divided after the 4th process at the piece of an individual and said silver electrode might express on a side face, and 

having established the process formed in an extemal electrode with said silver electrode in the 5th process. 

[Claim 7] The manufacture approach of solid-state composite part according to claim 1 of having established the process 

which divides a baking object into the piece of an individual, and forms baking ****** after the 4th process. 

[Claim 8] The manufacture approach of solid-state composite part according to claim 1 of having established the process 

which carries out grinding of either [ at least ] the 1st ceramic substrate or the 2nd ceramic substrate, and makes thin one 

[ at least ] substrate thickness of the 1 st ceramic substrate or the 2nd ceramic substrate after the 4th process. 

[Claim 9] The 1st ceramic substrate and 2nd ceramic substrate are the manufacture approach of the solid-state composite 

part according to claim 1 which made the coefficient of thermal exp2uision equivalent mutually. 

[Claim 10] The manufacture approach of the solid-state composite part according to claim 9 which made the quality of 
the material of the 1st ceramic substrate the quality of the material with a ferrite, and made the quality of the material of 
the 2nd ceramic substrate the quality of the material with forsterite. 

[Claim 11] The manufacture approach of the solid-state composite part according to claim 1 which made area of a 
http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.ncipi.go.jp% 4/1/200: 
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capacitor conductor pattern layer larger than the area of a dielectric layer. 

[Claim 12] The manufacture approach of the solid-state composite part according to claim 1 which made the quaHty of 
the material of a capacitor conductor pattem layer the quality of the material with the glass frit which consists of any one 
of hoe silicic acid, a hoe lead silicate, a hoe calcium silicate, hoe alxmiimmi silicate, and the hoe silicic acid titanium, its 
mixture, or its compound. 

[Claim 13] The manufacture approach of solid-state composite part according to claim 1 of having established the process 
which forms a two or more layers inductor conductor pattem layer. 

[Claim 14] an inductor conductor pattem layer ~ a line - the conductor was made spiral - spiral — a conductor - the 
section — having — said — spiral — a conductor — said line of the section — the manufacture approach of solid-state 
composite part according to claim 1 that the conductor exceeded 0.3 for the conductor thickness ratio to a conductor 
width. 

[Claim 15] an inductor conductor pattem layer - a line - the conductor was made spiral - spiral — a conductor - it has 
at least two sections and adjoins — said — spiral — a conductor ~ the manufacture approach of solid-state composite part 
according to claim 1 of having established the process which forms a non-magnetic material on ******. 
[Claim 1 6] an inductor conductor pattem layer ~ a line - the conductor was made spiral — spiral ~ a conductor ~ it has 
at least two sections and adjoins - said ~ spiral ~ a conductor - while forming a non-magnetic material on ****** — 
said ~ spiral — a conductor — the manufacture approach of solid-state composite part according to claim 1 of having 
established the process which forms a slot in the 1st ceramic substrate on ******, and forms said non-magnetic material 
also in said slot. 

[Claim 17] an inductor conductor pattem layer - a line — the conductor was made spiral - spiral — a conductor — the 
section and a line - the shape of a ring which made the conductor the shape of a ring ~ a conductor — the section — 
having - said « spiral ~ a conductor - the outside of the section ~ the shape of said ring - a conductor - the 
manufacture approach of solid-state composite part according to claim 1 of having established the process which forms 
the section. 

[Claim 1 8] an inductor conductor pattem layer — a line — the conductor was made spiral — spiral — a conductor — the 
section and a line ~ the shape of a ring which made the conductor the shape of a ring ~ a conductor — the section — 
having — said - spiral - a conductor ~ the outside of the section — the shape of said ring — a conductor — while forming 
the section - the shape of said ring — a conductor — the manufacture approach of solid-state composite part according to 
claim 1 of having established the process which forms the section into a magnetic paste layer. 

[Claim 19] the shape of a ring - a conductor — the manufacture approach of sohd-state composite part according to clain: 
17 of having established the process which carries out ground connection of the section, 

[Claim 20] spiral ~ a conductor ~ the shape of the section and a ring - a conductor — the manufacture approach of solid- 
state composite part according to claim 17 of having estabhshed the process which forms the section on the same flat 
surface at coincidence. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the solid-state composite part of the 

chip mold which the inductor, the capacitor, etc. compounded. 

[0002] 

[Description of the Prior Art] In recent years, small and lightweight-ization are progressing. Semi-conductor LSI, a 
chip, etc. have the demand of a miniaturization also with a high frequency-related magnetic device in this, the demand 
of a miniaturization of the capacitor which used the dielectric of a thick film increases, and the approach of making a 
dielectric and an inductor unification and making them small into one device, etc. has been developed. 
[0003] the capacitor formation approach of having attained the miniaturization ~ JP,2-54647,B — setting ~ a 
nonmagnetic insulator layer and the electrode for capacitors — a conductor — crosswise lamination — carrying out — 
the nonmagnetic insulator layer of the still more nearly same quality of the material on it, and the object for coils — 
crosswise lamination of the conductor is carried out and the method of really calcinating these, compound-izing an 
inductor and a capacitor, and attaining a miniaturization is introduced. Moreover, as the manufacture approach of 
simpler solid-state composite part, a magnetic-substance sheet and a dielectric sheet are calcinated and the method of 
carrying out lamination unification by the interlay er is introduced as indicated by JP,57-193019,A- 
[0004] 

[Problem(s) to be Solved by the Invention] By the above-mentioned conventional approach, in order to really 
calcinate an inductor and a capacitor, a magnetic-substance sheet and a dielectric sheet need to use low-temperature- 
sintering material, and it is hard to aim at improvement in a property. Moreover, from the difference in the coefficient 
of thermal expansion of a magnetic-substance sheet and a dielectric sheet, contraction differed at the time of baking 
and it had the trouble of being hard to aim at improvement in dimensional accuracy. 

[0005] This invention solves the above-mentioned trouble and it aims at offering the manufacture approach of solid- 
state composite part of having aimed at improvement in a property, and improvement in dimensional accuracy. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, while this invention forms an 
inductor conductor pattem layer on the whole surface of the 1st ceramic substrate The 1st process which forms a 
magnetic paste layer on said inductor conductor pattem layer, and forms the 1 st substrate with an inductor layer. The 
capacitor conductor pattem layer which intervened the dielectric layer on the whole surface of the 2nd ceramic 
substrate is formed. While forming a glass paste layer at least in one side by the side of the 2nd process which forms 
the 2nd substrate with a capacitor layer, the whole surface of said 1st substrate, or the whole surface of said 2nd^ 
substrate The 3rd process which said the 1 st substrate and said 2nd substrate are made to rival mutually through said 
glass paste layer, and forms tension coalesce. Calcinate said tension coalesce, and have the 4th process which forms a 
baking object, and the 5th process which forms an external electrode in said baking object, and the 1st non-calcinated 
ceramic substrate and the 2nd non-calcinated ceramic substrate are calcinated before said 1st process. It is the 
manufacture approach which established the process which forms the 1st ceramic substrate and 2nd ceramic substrate. 

[0007] By the above-mentioned manufacture approach, since an inductor layer and a capacitor layer are formed on a 
ceramic substrate, improvement in a property can be aimed at. 

[0008] Furthermore, since the 1 st ceramic substrate and 2nd ceramic substrate calcinate and form the 1 st non- 
calcinated ceramic substrate and the 2nd non-calcinated ceramic substrate which are a non-calcinated ceramic 
substrate, in case they calcinate tension coalesce and form a baking object, on the whole, the 1st ceramic substrate and 
2nd ceramic substrate do not carry out the heat shrink of them. Thereby, while the inductor layer and capacitor layer 
which were formed on the 1 st and 2nd ceramic substrate cannot contract and can raise dimensional accuracy to 
compensate for contraction of the 1st and 2nd ceramic substrate, in a back process etc., they do not need to adjust a 
dimension and can also simplify a production process. 
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[0009] 

[Embodiment of the Invention] While invention of this invention according to claim 1 fomis an inductor conductor 
pattem layer on the whole surface of the 1st ceramic substrate The 1st process which forms a magnetic paste layer on 
said inductor conductor pattem layer, and forms the 1 st substrate with an inductor layer. The capacitor conductor 
pattem layer which intervened the dielectric layer on the whole surface of the 2nd ceramic substrate is formed. While 
forming a glass paste layer at least in one side by the side of the 2nd process which forms the 2nd substrate with a 
capacitor layer, the whole surface of said 1 st substrate, or the whole surface of said 2nd substrate The 3rd process 
which said the 1 st substrate and said 2nd substrate are made to rival mutually through said glass paste layer, and 
forms tension coalesce, Calcinate said tension coalesce, and have the 4th process which forms a baking object, and the 
5th process which forms an external electrode in said baking object, and the 1st non-calcinated ceramic substrate and 
the 2nd non-calcinated ceramic substrate are calcinated before said 1st process. It is the manufacture approach which 
established the process which forms the 1st ceramic substrate and 2nd ceramic substrate. 

[00 1 0] By the above-mentioned manufacture approach, since an inductor layer and a capacitor layer are formed on a 
ceramic substrate, improvement in a property can be aimed at. 

[001 1] Furthermore, since the 1st ceramic substrate and 2nd ceramic substrate calcinate and form the 1st non- 
calcinated ceramic substrate and the 2nd non-calcinated ceramic substrate which are a non-calcinated ceramic 
substrate, in case they calcinate tension coalesce and form a baking object, on the whole, the 1st ceramic substrate and 
2nd ceramic substrate do not carry out the heat shrink of them. Thereby, while the inductor layer and capacitor layer 
which were formed on the 1st and 2nd ceramic substrate cannot contract and can raise dimensional accuracy to 
compensate for contraction of the 1st and 2nd ceramic substrate, in a back process etc., they do not need to adjust a 
dimension and can also simplify a production process. 

[0012] Invention of this invention according to claim 2 is set to invention according to claim 1. The 1st process The 
process which an inductor conductor pattem layer fills up with a conductive paste the pattem slot established in the 
front face of the intaglio which consists of a flexible resin substrate, and is dried, The process made to rival, heating 
and pressurizing said intaglio and whole surface of the 1st ceramic substrate. It is the manufacture approach which 
had and formed the process which exfoliates said intaglio from said 1st ceramic substrate, and imprints said 
conductive paste on said 1st ceramic substrate, and the process which calcinates said 1st ceramic substrate. 
[0013] By the above-mentioned manufacture approach, the inductor conductor pattem layer with thick thickness with 
a sufficient pattem configuration which is FAIN wiring can be formed. 

[0014] Invention of this invention according to claim 3 is the manufacture approach which established the process 
which forms the interlayer of a glass paste layer between the 2nd ceramic substrate and a capacitor layer in the 2nd 
process of invention according to claim 1 . 

[0015] By the above-mentioned manufacture approach, since the middle class of a glass paste layer is formed between 
the 2nd ceramic substrate and a capacitor layer, the effect from the 2nd substrate to a capacitor layer can be 
controlled. 

[0016] Invention of this invention according to claim 4 is the manufacture approach which made the quality of the 
material of a glass paste layer the quality of the material with the glass frit which consists of any one of hoe silicic 
acid, a hoe lead silicate, a hoe calcium siUcate, hoe aluminum siUcate, and the hoe silicic acid titanium, its mixture, or 
its compound in invention according to claim 3. 

[0017] By the above-mentioned manufacture approach, the effect from the 2nd ceramic substrate to a capacitor layer 
can be controlled. 

[0018] In invention according to claim 1, in the 3rd process, invention of this invention according to claim 5 is the 
manufacture approach of solid-state composite part according to claim 1 of having established the process which 
carries out a debinder, after forming a glass paste layer. 

[0019] By the above-mentioned manufacture approach, since the process which carries out a debinder is established 
after forming a glass paste layer, a void cannot occur but dependability can be raised. 

[0020] In invention according to claim 1, while invention of this invention according to claim 6 forms two or more 
through tubes before the 4th process at the 2nd ceramic substrate It is the manufacture approach which established the 
process which forms a silver electrode in said through tube, established the process which forms baking and 
established the process formed with said silver electrode at an external electrode in the 5th process after the 4th 
process so that a baking object might be divided into the piece of an individual and said silver electrode might express 
on a side face. 

[0021] By the above-mentioned manufacture approach, since the gas which occurs from the middle class of a glass 
paste layer at the time of baking of tension coalesce since a through tube is formed in the 2nd ceramic substrate 
escapes from a through tube, a fine void cannot be generated, either but dependability can be raised very much. 
[0022] Invention of this invention according to claim 7 is the manufacture approach which established the process 
which divides a baking object into the piece of an individual, and forms baking 'J'***** after the 4th process in 
invention according to claim 1 . 
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[0023] By the above-mentioned manufacture approach, mass production method can be made efficient. Invention of 
this invention according to claim 8 is the manufacture approach which estabUshed the process which carries out 
grinding of either [ at least ] the 1 st ceramic substrate or the 2nd ceramic substrate, and makes thin one [ at least ] 
substrate thickness of the 1st ceramic substrate or the 2nd ceramic substrate after the 4th process in invention 
according to claim 1 . 

[0024] Thin shape-ization can be attained by the above-mentioned manufacture approach. Invention of this invention 
according to claim 9 is the manufacture approach by which the 1 st ceramic substrate and 2nd ceramic substrate made 
the coefficient of thermal expansion equivalent mutually in invention according to claim 1 . 

[0025] By the above-mentioned manufacture approach, since the coefficient of thermal expansion of the 1st ceramic 
substrate and the 2nd ceramic substrate is mutually made equivalent and the expansion coefficient of the 1st and 2nd 
ceramic substrate at the time of baking of tension coalesce becomes equal, distortion etc. cannot arise but dimensional 

accuracy can be raised. 

[0026] Invention of this invention according to claim 10 is the manufacture approach which made the quality of the 
material of the 1st ceramic substrate the quality of the material with a ferrite, and made the quality of the material of 
the 2nd ceramic substrate the quality of the material with forsterite in invention according to claim 9. 
[0027] The good engine performance can be obtained by the above-mentioned manufacture approach. Invention of 
this invention according to claim 1 1 is the manufacture approach which made area of a capacitor conductor pattern 
layer larger than the area of a dielectric layer in invention according to claim 1 . 

[0028] By the above-mentioned manufacture approach, the effect fi^om the interlayer of the 2nd ceramic substrate to a 
capacitor layer and a glass paste layer can be controlled. 

[0029] Invention of this invention according to claim 12 is the manufacture approach which made the quality of the 
material of a capacitor conductor pattern layer the quality of the material with the glass frit which consists of any one 
of hoe silicic acid, a hoe lead silicate, a hoe calcium silicate, hoe aluminum silicate, and the hoe silicic acid titanium, 
its mixture, or its compound in invention according to claim 1 . 

[0030] By the above-mentioned manufacture approach, the effect of the dielectric on a capacitor conductor pattern 
layer can be controlled. 

[0031] Invention of this invention according to claim 13 is the manufacture approach with the process which forms a 
two or more layers inductor conductor pattern layer in invention according to claim 1 . 

[0032] A good inductor layer can be formed by the above-mentioned manufacture approach, invention of this 
invention according to claim 14 — invention according to claim 1 — setting — an inductor conductor pattern layer — a 
line — the conductor was made spiral — spiral — a conductor ~ the section — having — said — spiral — a conductor ~ 
said line of the section — a conductor is the manufacture approach which exceeded 0.3 for the conductor thickness 
ratio to a conductor width. 

[0033] spiral by the above-mentioned manufacture approach — a conductor — since the thickness of the section 
becomes thick, the inductor engine performance can be made good. 

[0034] invention of this invention according to claim 15 ~ invention according to claim 1 ~ setting — an inductor 
conductor pattem layer — a line — the conductor was made spiral — spiral ~ a conductor — it has at least two sections 
and adjoins ~ said — spiral — a conductor — it is the manufacture approach which established the process which forms 
a non-magnetic material on 

[0035] The inductor engine performance can be made into high performance by the above-mentioned manufacture 
approach, invention of this invention according to claim 16 — invention according to claim 1 — setting — an inductor 
conductor pattem layer ~ a line — the conductor was made spiral ~ spiral ~ a conductor — it has at least two sections 
and adjoins — said — spiral ~ a conductor — while forming a non-magnetic material on ****** — said — spiral — a 
conductor — it is the manufacture approach which established the process which forms a slot in the 1 st ceramic 
substrate on ******^ and forms said non-magnetic material also in said slot. 

[0036] The inductor engine performance can be made into high performance by the above-mentioned manufacture 
approach, invention of this invention according to claim 17 — invention according to claim 1 — setting ~ an inductor 
conductor pattem layer — a line — the conductor was made spiral ~ spiral — a conductor — the section and a line ~ the 
shape of a ring which made the conductor the shape of a ring — a conductor — the section — having — said — spiral — a 
conductor ~ the outside of the section — the shape of said ring ~ a conductor ~ it is the manufacture approach which 
established the process which forms the section. 

[0037] spiral by the above-mentioned manufacture approach — a conductor — an opposing magnetic field carries out a 
generating operation at the inductance by the section, fi'equency characteristics are prolonged, and the magnitude of 
attenuation good also in a RF field can be obtained. 

[0038] invention of this invention according to claim 18 — invention according to claim 1 — setting — an inductor 
conductor pattem layer — a line — the conductor was made spiral — spiral — a conductor ~ the section and a line — the 
shape of a ring which made the conductor the shape of a ring — a conductor — the section — having — said — spiral — a 
conductor ~ the outside of the section ~ the shape of said ring — a conductor ~ while forming the section ~ the shape 
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of said ring ~ a coriductor — it is the manufacture approach which established the process which forms the section 
into a magnetic paste layer. 

[0039] the above-mentioned manufacture approach — the shape of a ring — a conductor — much more spiral, since the 
section is formed into a magnetic paste layer - a conductor - an opposing magnetic field carries out a generating 
operation at the inductance by the section, frequency characteristics are prolonged, and the magnitude of attenuation 
good also in a RF field can be obtained. 

[0040] invention of this invention according to claim 19 - invention according to claim 17 - setting ~ the shape of a 
ring — a conductor - it is the manufacture approach which established the process which carries out ground 
connection of the section. 

[0041] By the above-mentioned manufacture approach, the good magnitude of attenuation can be obtained in a RF 
field, invention of this invention according to claim 20 is spiral in invention according to claim 17 — a conductor — 
the shape of the section and a ring — a conductor — it is the manufacture approach which established the process 
which forms the section on the same flat surface at coincidence. 

[0042] A production process can be simplified by the above-mentioned manufacture approach. 

(Gestalt 1 of operation) Below, the manufacture approach of the solid-state composite part in the gestalt of 1 operation 
of this invention is explained, referring to a drawing. 

[0043] In drawing 1 , when structural drawing of solid-state composite part is shown, the sectional view of the 1st 
ceramic substrate is shown in (a). The inductor electrode top view which is a spiral conductor pattern when making it 
the piece of an individual is shown in (b). The sectional view of the 2nd ceramic substrate is shown in (c). The 
sectional view at the time of making the 1st and 2nd ceramic substrate rival is shown in (d). The divided ceramic 
substrate sectional view is shown in (e). 

[0044] The 1 st non-calcinated ceramic substrate and the 2nd non-calcinated ceramic substrate are calcinated, and the 
1st ceramic substrate 1 and 2nd ceramic substrate 4 are formed. On this 1st ceramic substrate 1, as an inductor 
conductor pattern layer, the inductor electrode 2 is formed, the ferrite layer 3 is formed as a magnetic paste layer on it, 
and an inductor layer is prepared. On the 2nd ceramic substrate 4, as a capacitor conductor pattern layer Prepare the 
capacitor layer which consists of the capacitor lower electrode 5, a capacitor up electrode 7, and a dielectric layer 6, 
and the adhesion glass layer 8 is applied at least to one side of the 1st and 2nd ceramic substrate 1 and 4 as a glass 
paste layer. Lamination and tension coalesce are formed mutually, this tension coalesce is calcinated, a baking object 
is formed, and the external electrode is formed in this baking object. 

[0045] moreover, the inductor electrode 2 — a line ~ the conductor was made spiral ~ spiral — a conductor — it forms 
by the section, 

[0046] The manufacture approach is explained below. On the ceramic substrate 1 , the pattern of the inductor electrode 
2 was formed by the intaglio imprint using the silver paste, the substrate which performed pattern formation was 
calcinated by the peak temperature of 850 degrees C, and 10-minute maintenance, and the inductor electrode 2 was 
formed. At this time, the ratio of the thickness to the line breadth of the inductor electrode 2 was set to 0.4. On said 
inductor electrode 2, the ferrite paste performed the pattem of the ferrite layer 3, and it formed by screen-stencil, and 
the substrate which performed pattem formation was calcinated in 930 degrees C and 2 hours, and the ferrite layer 3 
was formed. Next, the pattem of the capacitor lower electrode 5 is formed by screen-stencil with Ag paste which 
added the glass frit which consists of a hoe lead silicate on the 2nd ceramic substrate 4 with the almost same 
coefficient of thermal expansion as the 1st ceramic substrate 1, the pattem of a dielectric layer 6 is screen-stenciled on 
the capacitor lower electrode 5 using a dielectric paste, and the pattem of the capacitor up electrode 7 is formed by 
screen-stencil with Ag paste used for the lower electrode on a dielectric layer 6. This substrate is calcinated by the 
peak temperature of 900 degrees C, and 10-minute keeping, and a capacitor is formed. At this time, the pattem of the 
capacitor lower electrode 5 and the capacitor up electrode 7 was formed by the pattem which does not become smaller 
than a dielectric layer 6, and thickness could be 15 micrometers. Next, the pattem of the adhesion glass layer 8 was 
formed in the field which the inductor electrode 2 on said 1st ceramic substrate 1 formed by screen-stencil with a 
glass paste, and the debinder was performed in 500 degrees C and 30 minutes. And the adhesion glass layer 8 is 
pinched, lamination is performed for the 1st ceramic substrate 1 and the 2nd ceramic substrate 4, a substrate is 
calcinated by the peak temperature of 600 degrees C, and 10-minute maintenance, and the 1st ceramic substrate 1 and 
the 2nd ceramic substrate 4 are pasted up. In addition, the 2nd ceramic substrate 4 has turned the capacitor forming 
face to the glass layer side. After baking is completed, a substrate is cut to the piece of an individual and it becomes 
solid-state composite part by forming an extemal electrode (not shown) in a side face, a property is good by using the 
1st and 2nd ceramic substrate 1 and 4, and since these ceramic substrates 1 and 4 have doubled the coefficient of 
thermal expansion, moreover, dimensional accuracy becomes good what has a short production process. Moreover, 
the engine performance of an inductor can be performed with a good thing because the ratio of the thickness to the 
line breadth of the inductor electrode 2 thickened thickness exceeding 0.3. moreover, the capacitor which puts the 
dielectric layer 6 of the 2nd ceramic substrate 4 - the effect of a substrate, a glass layer, and the dielectric layer 6 on 
the electrode itself can be controlled by having added the glass frit which sets a conductor to 1 0 micrometers or more 
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at least, forms the thickness after baking in the size which does not become smaller than the pattern size of a dielectric 
layer 6, and consists of a HOU lead silicate. Moreover, in order to carry out the debinder of the adhesion glass layer 8 
for pasting up said the 1 st ceramic substrate 1 and said 2nd ceramic substrate 4 before adhesion, a void is hard to 
generate it. The reliable manufacture approach of solid-state composite part can be offered from the above thing. 
[0047] (Gestalt 2 of operation) Below, the manufacture approach of the solid-state composite part of an example of 
the manufacture approach of the electronic parts of this invention is explained, referring to a drawing. 
[0048] When structural drawing of solid-state composite part is shown in drawing 2 , the sectional view of a ferrite 
substrate is shown in (a). The inductor electrode top view which is a spiral conductor pattern when making it the piece 
of an individual is shown in (b). The ring-like electrode top view on the ferrite layer when making it the piece of an 
individual is shown in (c). The sectional view of a forsterite substrate is shown in (d). The sectional view at the time 
of making a ferrite substrate and a forsterite substrate rival is shown in (e). The divided substrate sectional view is 
shown in (f). The inductor electrode 12 is first formed on the ferrite substrate 11, the ferrite layer 13 is formed on it, 
and the ring-like electrode 14 is formed on it. The capacitor which consists of the glass layer 16, the capacitor lower 
electrode 17, a dielectric layer 18, and a capacitor up electrode 19 is formed on the forsterite substrate 15, it pastes up 
on both sides of the adhesion glass layer 20, and the ferrite substrate 1 1 and the forsterite substrate 15 are cut to the 
piece of an individual after that. 

[0049] The manufacture approach is explained below. On the ferrite substrate 1 1, the pattern of the inductor electrode 
12 was formed by the intaglio imprint using the paste of silver and palladium, the substrate which performed pattern 
formation was calcinated by the peak temperature of 850 degrees C, and 10-minute maintenance, and the inductor 
electrode 12 was formed. At this time, the ratio of the thickness to the line breadth of the inductor electrode 12 was set 
to 0.8. Said inductor electrode 12 was formed upwards, a ferrite paste is used, the pattern of the ferrite layer 13 is 
formed by screen-stencil, it calcinates in 950 degrees C and 3 hours, and the ferrite layer 1 3 is formed. On said ferrite 
layer 13, the pattern of the ring-like electrode 14 was formed by screen-stencil using the paste of silver and palladium, 
the substrate which performed pattem formation was calcinated by the peak temperature of 850 degrees C, and 10- 
minute maintenance, and the ring-like electrode 14 was formed. Next, on the forsterite substrate 15 with the almost 
same coefficient of thermal expansion as said ferrite substrate 1 1, the pattem of the glass layer 16 is formed by 
screen-stencil using the glass paste which consists of hoe silicic acid titanium, it calcinates by the peak temperature of 
900 degrees C, and 10-minute keeping, and the glass layer 16 is formed. And the pattem of the capacitor lower 
electrode 17 is formed by screen-stencil on the glass layer 16 with the silver and the palladiimi paste which added the 
glass frit which consists of hoe aluminum silicate, and the pattem of the capacitor up electrode 19 is formed by 
screen-stencil on the capacitor lower electrode 17 using a dielectric paste with the silver and the palladium paste 
which formed by screen-stencil and used the pattem of a dielectric layer 1 8 for the lower electrode on the dielectric 
layer 18. This substrate is calcinated by the peak temperature of 850 degrees C, and 10-minute keeping, and a 
capacitor is formed. At this time, the pattem of the capacitor lower electrode 17 and the capacitor up electrode 19 was 
formed by the pattem which does not become smaller than a dielectric layer 18, and thickness could be 20 
micrometers. Next, the pattem of the adhesion glass layer 20 was formed in the field which the inductor electrode 12 
on the ferrite substrate 1 1 formed, and the field in which the capacitor of the forsterite substrate 1 5 was formed, by 
screen-stencil with a glass paste, and the debinder was performed in 500 degrees C and 30 minutes. And on both sides 
of the adhesion glass layer 20, lamination is performed for the ferrite substrate 1 1 and the forsterite substrate 15, a 
substrate is calcinated by the peak temperature of 700 degrees C, and 10-minute maintenance, and the ferrite substrate 
1 1 and the forsterite substrate 15 are pasted up. After baking is completed, a substrate is cut to the piece of an 
individual and it becomes solid-state composite part by forming an external electrode in a side face, and 

since substrates 1 1 and 15 have doubled the coefficient of thermal expansion, dimensional accuracy will become 
good. Moreover, even if it forms two or more inductor electrodes 14 into one component, the engine performance of 
an inductor can be made good, because the ratio of the thickness to the line breadth of the inductor electrode 12 
thickened thickness exceeding 0.3, formed the non-magnetic material between patterns and formed the ring-like 
electrode 14 on the inductor electrode 12. moreover, the capacitor which forms the glass layer 16 which consists of 
hoe silicic acid titanium, and puts a dielectric layer 1 8 between the bottom of a capacitor — the effect of a substrate, a 
glass layer, and the dielectric layer 1 8 on the electrode itself can be controlled by having added the glass fiit which 
sets thickness to 10 micrometers or more, forms it in the size which does not become smaller than the pattem size of a 
dielectric layer 18, and consists a conductor of HOU alimiinum silicate in it. Moreover^ in order to carry out the 
debinder of the glass layer 16 for pasting up said ferrite substrate 1 1 and said forsterite substrate 15 before adhesion, a 
void is hard to generate it. The reliable manufacture approach of solid-state composite part can be offered from the 
above thing. 

[0050] (Gestalt 3 of operation) Below, the manufactxu-e approach of the solid-state composite part of an example of 
the manufacture approach of the electronic parts of this invention is explained, referring to a drawing. 
[0051] When stmctural drawing of solid-state composite part is shown in drawing 3 , the sectional view of a ferrite 
substrate is shown in (a). The inductor electrode top view which is a spiral conductor pattem when making it the piece 
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pf an individual is shown -in (b). The top view of the forsterite substrate in which the through tube was formed is 
shown in (c). The sectional view of a forsterite substrate is shown in (d). The sectional view at the time of making a 
ferrite substrate and a forsterite substrate rival is shown in (e). The divided substrate sectional view is shown in (f). 
First, the nonmagnetic glass layer 22 and the inductor electrode 23 are formed on the ferrite substrate 21, and the 
ferrite layer 24 is formed on these. After forming a through tube 26 in the forsterite substrate 25, the capacitor which 
consists of the capacitor lower electrode 27, a dielectric layer 28, and a capacitor up electrode 29 is formed on said 
forsterite substrate 25, it pastes up on both sides of the adhesion glass layer 30, and the ferrite substrate 21 and the 
forsterite substrate 25 are cut to the piece of an individual. 

[0052] The manufacture approach is explained below. Formation is used on the ferrite substrate 21, a glass paste is 
used for this slot for a slot, the pattern of the nonmagnetic glass layer 22 is formed by screen-stencil, it calcinates in 
the peak temperature of 900 degrees C, and 10 minutes, and the glass layer 22 is formed. And by intaglio imprint, the 
pattern of the inductor electrode 23 was formed using the paste of silver and palladium, the substrate which performed 
pattern formation was calcinated by the peak temperature of 850 degrees C, and 10-minute maintenance, and the 
inductor electrode 23 was formed. At this time, the ratio of the thickness to the line breadth of the inductor electrode 
23 was set to 1.5. Said inductor electrode 23 was formed upwards, a ferrite paste is used, the pattern of the ferrite 
layer 24 is formed by screen-stencil, it calcinates in 950 degrees C and 3 hours, and the ferrite layer 24 is formed. 
Next, on the forsterite substrate 25 with the almost same coefficient of thermal expansion as said ferrite substrate 21 
in which the through tube 26 was formed The pattem of the capacitor lower electrode 27 is formed by screen-stencil 
with the silver and the platinum paste which added the glass frit which consists of a hoe calcium silicate. The pattem 
of a dielectric layer 28 is formed by screen-stencil on the capacitor lower electrode 27 using a dielectric paste, and the 
pattem of the capacitor up electrode 29 is formed by screen-stencil with the silver and the platinum paste used with 
the capacitor lower electrode 27 on the dielectric layer 28. This substrate is calcinated by tiie peak temperature of 900 
degrees C, and 10-minute keeping, and a capacitor is formed. At this time, the pattem of the capacitor lower electrode 
27 and the capacitor up electrode 29 was formed by the pattem which does not become smaller than a dielectric layer 
28, and thickness could be 13 micrometers. Next, the pattem of the adhesion glass layer 30 was formed in the field in 
which the inductor electrode 23 on the ferrite substrate 21 was formed, and the field in which the capacitor of the 
forsterite substrate 25 was formed, by screen-stencil with a glass paste, and the debinder was performed in 500 
degrees C and 30 minutes. And on both sides of the adhesion glass layer 30, lamination is performed for the ferrite 
substrate 21 and the forsterite substrate 25, a substrate is calcinated by the peak temperature of 680 degrees C, and 10- 
minute maintenance, and the ferrite substrate 1 and the forsterite substrate 25 are pasted up. After baking is 
completed, a substrate is cut to the piece of an individual and it becomes solid-state composite part by forming an 
external electrode (not shown) in a side face, and since the ferrite substrate 21 and the forsterite substrate 25 have 
doubled the coefficient of thermal expansion, dimensional accuracy will become good. Moreover, the ratio of the 
thickness to the line breadth of the inductor electrode 23 thickens thickness exceeding 0.3, and by having formed in 
the slot between patterns the glass layer which is a non-magnetic material, even if it forms two or more inductor 
electrodes 23 into one component, the engine performance of an inductor can be made good, moreover, the capacitor 
which puts a dielectric layer 28 — the effect of a substrate, a glass layer, and the dielectric layer 28 on the electrode 
itself can be controlled by having added the glass frit which sets thickness to 10 micrometers or more, forms it in the 
size which does not become smaller than the pattem size of a dielectric layer 28, and consists a conductor of a HOU 
calcium silicate in it. Moreover, the adhesion glass layer 30 for pasting up said ferrite substrate 21 and said forsterite 
substrate 25 is having formed the through tube 26 in the forsterite substrate 25 beforehand, since the occurring gas 
falls out to a through tube 26 at the time of baking of a glue line, does not generate a fine void, either but can acquire 
higher dependability. The rehable manufacture approach of solid-state composite part can be offered from the above 
thing. 

[0053] (Gestalt 4 of operation) Below, the manufacture approach of the solid-state composite part of an example of 
the manufacture approach of the electronic parts of this invention is explained, referring to a drawing. 
[0054] When structural drawing of solid-state composite part is shown in drawing 4 , the sectional view of a ferrite 
substrate is shown in (a). The inductor electrode top view which is a spiral conductor pattem when making it the piece 
of an individual is shown in (b). The sectional view of a forsterite substrate is shown in (c). The sectional view at the 
time of making a ferrite substrate and a forsterite substrate rival is shown in (d). The divided substrate sectional view 
is shown in (e). First, the inductor electrode 32, the ring-like electrode 33, and the nonmagnetic glass layer 34 are 
formed on the ferrite substrate 31, and the ferrite layer 35 is formed on these. The glass layer 37 is formed on the 
forsterite substrate 36, the capacitor which consists of the capacitor lower electrode 38, a dielectric layer 39, and a 
capacitor up electrode 40 is formed on said glass layer 37, it pastes up on both sides of the adhesion glass layer 41, 
and the ferrite substrate 3 1 and the forsterite substrate 36 are cut to the piece of an individual. 
[0055] The manufacture approach is explained below. The pattem of the inductor electrode 32 and the ring-like 
electrode 33 was formed by intaglio imprint on the ferrite substrate 31 using the silver paste, the substrate which 
performed pattem formation was calcinated by the peak temperature of 900 degrees C, and 10-minute maintenance, 
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and the inductor ePectrode 32 and the ring-like electrode 33 were formed. At this time, the ratio of the thickness to the 
line breadth of the inductor electrode 32 was set to 1.5. Moreover, said ring-like electrode 33 is connected by beer 
(not shown). On the substrate in which said electrode was formed, a glass paste is used, the pattern of the 
nonmagnetic glass layer 34 is formed by screen-stencil, it calcinates in the peak temperature of 900 degrees C, and 10 
minutes, and the glass layer 34 is formed. Said inductor electrode 32 was formed upwards, a ferrite paste is used, the 
pattern of the ferrite layer 35 is formed by screen-stencil, it calcinates in 970 degrees C and 3 hours, and the ferrite 
layer 35 is formed: Next, on the forsterite substrate 36 with the almost same coefficient of thermal expansion as said 
ferrite substrate 31, the paste of boro-silicated glass is used, the pattem of the glass layer 37 is formed by screen- 
stencil, it calcinates by the peak temperature of 900 degrees C, and 10-minute keeping, and the glass layer 37 is 
formed. And the pattem of the capacitor lower electrode 38 is formed by screen-stencil on the glass layer 37 with the 
silver and the platinum paste which added the glass frit which consists of hoe silicic acid titanium, the pattem of a 
dielectric layer 39 is formed by screen- stencil on the capacitor lower electrode 38 using a dielectric paste, and the 
pattem of the capacitor up electrode 40 is formed by screen-stencil with the silver and the platinum paste used with 
the capacitor lower electrode 38 on the dielectric layer 39. This substrate is calcinated by the peak temperature of 900 
degrees C, and 10-minute keeping, and a capacitor is formed. At this time, the pattem of the capacitor lower electrode 
38 and the capacitor up electrode 40 was formed by the pattem which does not become smaller than a dielectric layer 
39, and thickness could be 13 micrometers. Next, the pattem of the adhesion glass layer 41 was formed in the field in 
which the inductor electrode 32 on the ferrite substrate 31 was formed, and the field in which the capacitor of the 
forsterite substrate 36 was formed, by screen-stencil with a glass paste, and the debinder was performed in 500 
degrees C and 30 minutes. And on both sides of the adhesion glass layer 41, lamination is performed for the ferrite 
substrate 31 and the forsterite substrate 36, a substrate is calcinated by the peak temperature of 730 degrees C, and 10- 
minute maintenance, and the ferrite substrate 31 and the forsterite substrate 36 are pasted up. After baking is 
completed, a substrate is cut to the piece of an individual and it becomes solid-state composite part by forming an 
external electrode (not shown) in a side face. 

[0056] In addition, since substrates 31 and 36 have doubled the coefficient of thermal expansion, dimensional 
accuracy will become good. Moreover, by the ratio of the thickness to the line breadth of the inductor electrode 32 
having thickened thickness exceeding 0.3, having formed the glass layer which is a non-magnetic material between 
patterns, and having formed the ring-like electrode 33 around inductor electrode 32, even if it forms two or more 
inductor electrodes 32 into one component, the engine performance of an inductor can be made good, moreover, the 
capacitor which forms the boro-silicated glass layer 37 in the bottom of a capacitor, and puts a dielectric layer 39 — 
the effect of a substrate, a glass layer, and the dielectric layer 39 on the electrode itself can be controlled by having 
added the glass frit which sets thickness to 10 micrometers or more, forms it in the size which does not become 
smaller than the pattem size of a dielectric layer 39, and consists a conductor of hoe silicic acid titanium in it. The 
reliable manufacture approach of solid-state composite part can be offered from the above thing. 
[0057] In addition, although the example of the gestalt of four operations explained in the above explanation, in a 
wiring substrate which needs electrode wiring which makes a coefficient of thermal expansion almost the same, it can 
carry out similarly. Furthermore, although a spiral conductor pattem is the thing of a monolayer and is performed with 
the above-mentioned operation gestalt, even if it forms in two or more layers, the same sohd-state composite part is 
obtained. Moreover, a spiral conductor pattem can be similarly carried out, if it is the wiring electrode pattem of a 
configuration of that it can be used as an inductor electrode. 

[0058] Moreover, even if it carries out grinding at least of one side and makes substrate thickness thin after joining the 
1 St and 2nd ceramic substrate by the glue line, the same solid-state composite part is obtained, a capacitor — although 
it is four kinds of things and being explained to the glass frit used for a conductor, if it becomes, it will be the thing 
which is the glass frit which consists of hoe silicic acid, a hoe lead silicate, a hoe calcium silicate, hoe aluminum 
silicate, hoe silicic acid titanium, mixture, or a compound and from which the same effectiveness is acquired. 
Moreover, although the glass layers formed in the bottom of a capacitor are two kinds of things and are explained, the 
same effectiveness will be acquired if it is the glass frit which consists of hoe silicic acid, a hoe lead silicate, a hoe 
calcium silicate, hoe aluminum silicate, hoe silicic acid titanium, mixture, or a compound. 
[0059] 

[Effect of the Invention] Since an inductor layer and a capacitor layer are formed on a ceramic substrate as mentioned 
above according to this invention, improvement in a property can be aimed at. 

[0060] Furthermore, since the 1st ceramic substrate and 2nd ceramic substrate calcinate and form the 1st non- 
calcinated ceramic substrate and the 2nd non-calcinated ceramic substrate which are a non-calcinated ceramic 
substrate, in case they calcinate tension coalesce and form a baking object, on the whole, the 1 st ceramic substrate and 
2nd ceramic substrate do not carry out the heat shrink of them. Thereby, while the inductor layer and capacitor layer 
which were formed on the 1st and 2nd ceramic substrate cannot contract and can raise dimensional accuracy to 
compensate for contraction of the 1st and 2nd ceramic substrate, in a back process etc., they do not need to adjust a 
dimension and can also simplify a production process. 
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{0061] Consequently, the •manufacture approach of solid-state composite part of having aimed at improvement in a 
property and improvement in dimensional accuracy can be offered. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the manufacture approach of the solid-state composite part of the 
chip mold which the inductor, the capacitor, etc. compounded. 

[Translation done.] 
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.* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, small and lightweight-ization are progressing, Semi-conductor LSI, a 
chip, etc. have the demand of a miniaturization also with a high frequency-related magnetic device in this, the demand 
of a miniaturization of the capacitor which used the dielectric of a thick film increases, and the approach of making a 
dielectric and an inductor unification and making them small into one device, etc. has been developed. 
[0003] the capacitor formation approach of having attained the miniaturization — JP,2-54647,B ~ setting — a 
nonmagnetic insulator layer and the electrode for capacitors — a conductor — crosswise lamination — carrying out ~ 
the nonmagnetic insulator layer of the still more nearly same quality of the material on it, and the object for coils — 
crosswise lamination of the conductor is carried out and the method of really calcinating these, compound-izing an 
inductor and a capacitor, and attaining a miniaturization is introduced. Moreover, as the manufacture approach of 
simpler solid-state composite part, a magnetic-substance sheet and a dielectric sheet are calcinated and the method of 
carrying out lamination unification by the interlayer is introduced as indicated by JP,57-193019,A. 



[Translation done.] 
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.♦NOTICES* 

JPO and HCIPZ are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 



[Effect of the Invention] Since an inductor layer and a capacitor layer are formed on a ceramic substrate as mentioned 

above according to this invention, improvement in a property can be aimed at. 

[0060] Furthermore, since the 1 st ceramic substrate and 2nd ceramic substrate calcinate and form the 1 st non- 
calcinated ceramic substrate and the 2nd non-calcinated ceramic substrate which are a non-calcinated ceramic 
substrate, in case they calcinate tension coalesce and form a baking object, on the whole, the 1st ceramic substrate and 
2nd ceramic substrate do not carry out the heat shrink of them. Thereby, while the inductor layer and capacitor layer 
which were formed on the 1 st and 2nd ceramic substrate cannot contract and can raise dimensional accuracy to 
compensate for contraction of the 1st and 2nd ceramic substrate, in a back process etc., they do not need to adjust a 
dimension and can also simplify a production process. 

[0061] Consequently, the manufacture approach of solid-state composite part of having aimed at improvement in a 
property and improvement in dimensional accuracy can be offered. 

[Translation done.] 
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* NOTICES * 

JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL PROBLEM ^ 

[Problem(s) to be Solved by the Invention] By the above-mentioned conventional approach, in order to really 
calcinate an inductor and a capacitor, a magnetic-substance sheet and a dielectric sheet need to use low-temperature- 
sintering material, and it is hard to aim at improvement in a property. Moreover, from the difference in the coefficient 
of thermal expansion of a magnetic-substance sheet and a dielectric sheet, contraction differed at the time of baking 
and it had the trouble of being hard to aim at improvement in dimensional accuracy. 

[0005] This invention solves the above-mentioned trouble and it aims at offering the manufacture approach of solid- 
state composite part of having aimed at improvement in a property, and improvement in dimensional accuracy. 



[Translation done.] 
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.* NOTICES * 

JPO and NCIPI are not responsible £or any 
daxaages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned trouble, while this invention forms an 
inductor conductor pattern layer on the whole surface of the 1st ceramic substrate The 1st process which forms a 
magnetic paste layer on said inductor conductor pattern layer, and forms the 1 st substrate with an inductor layer. The 
capacitor conductor pattern layer which intervened the dielectric layer on the whole surface of the 2nd ceramic 
substrate is formed. While forming a glass paste layer at least in one side by the side of the 2nd process which forms 
the 2nd substrate with a capacitor layer, the whole surface of said 1 st substrate, or the whole surface of said 2nd 
substrate The 3rd process which said the 1st substrate and said 2nd substrate are made to rival mutually through said 
glass paste layer, and forms tension coalesce. Calcinate said tension coalesce, and have the 4th process which forms a 
baking object, and the 5th process which forms an external electrode in said baking object, and the 1st non-calcinated 
ceramic substrate and the 2nd non-calcinated ceramic substrate are calcinated before said 1st process. It is the 
manufacture approach which established the process which forms the 1st ceramic substrate and 2nd ceramic substrate. 

[0007] By the above-mentioned manufacture approach, since an inductor layer and a capacitor layer are formed on a 
ceramic substrate, improvement in a property can be aimed at. 

[0008] Furthermore, since the 1 st ceramic substrate and 2nd ceramic substrate calcinate and form the 1 st non- 
calcinated ceramic substrate and the 2nd non-calcinated ceramic substrate which are a non-calcinated ceramic 
substrate, in case they calcinate tension coalesce and form a baking object, on the whole, the 1st ceramic substrate and 
2nd ceramic substrate do not carry out the heat shrink of them. Thereby, while the inductor layer and capacitor layer 
which were formed on the 1 st and 2nd ceramic substrate cannot contract and can raise dimensional accuracy to 
compensate for contraction of the 1st and 2nd ceramic substrate, in a back process etc., they do not need to adjust a 
dimension and can also simplify a production process. 
[0009] 

[Embodiment of the Invention] While invention of this invention according to claim 1 forms an inductor conductor 
pattern layer on the whole surface of the 1st ceramic substrate The 1st process which forms a magnetic paste layer on 
said inductor conductor pattern layer, and forms the 1 st substrate with an inductor layer. The capacitor conductor 
pattern layer which intervened the dielectric layer on the whole surface of the 2nd ceramic substrate is formed. While 
forming a glass paste layer at least in one side by the side of the 2nd process which forms the 2nd substrate with a 
capacitor layer, the whole surface of said 1st substrate, or the whole surface of said 2nd substrate The 3rd process 
which said the 1 st substrate and said 2nd substrate are made to rival mutually through said glass paste layer, and 
forms tension coalesce. Calcinate said tension coalesce, and have the 4th process which forms a baking object, and the 
5th process which forms an external electrode in said baking object, and the 1st non-calcinated ceramic substrate and 
the 2nd non-calcinated ceramic substrate are calcinated before said 1st process. It is the manufacture approach which 
established the process which forms the 1 st ceramic substrate and 2nd ceramic substrate. 

[0010] By the above-mentioned manufacture approach, since an inductor layer and a capacitor layer are formed on a 

ceramic substrate, improvement in a property can be aimed at. 

[001 1] Furthermore, since the 1st ceramic substrate and 2nd ceramic substrate calcinate and form the 1st non- 
calcinated ceramic substrate and the 2nd non-calcinated ceramic substrate which are a non-calcinated ceramic 
substrate, in case they calcinate tension coalesce and form a baking object, on the whole, the 1st ceramic substrate and 
2nd ceramic substrate do not carry out the heat shrink of them. Thereby, while the inductor layer and capacitor layer 
which were formed on the 1st and 2nd ceramic substrate cannot contract and can raise dimensional accuracy to 
compensate for contraction of the 1st and 2nd ceramic substrate, in a back process etc., they do not need to adjust a 
dimension and can also simplify a production process. 

[0012] Invention of this invention according to claim 2 is set to invention according to claim 1. The 1st process The 
process which an inductor conductor pattern layer fills up with a conductive paste the pattem slot established in the 
front face of the intaglio which consists of a flexible resin substrate, and is dried. The process made to rival, heating 
and pressurizing said intaglio and whole surface of the 1st ceramic substrate. It is the manufacture approach which 
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had and formed the process which exfoHates said intaglio from said 1st ceramic substrate, and imprints said 
conductive paste on said 1 st ceramic substrate, and the process which calcinates said 1 st ceramic substrate. 
[0013] By the above-mentioned manufacture approach, the inductor conductor pattern layer with thick thickness with 
a sufficient pattern configuration which is FAIN wiring can be formed. 

[0014] Invention of this invention according to claim 3 is the manufactxu*e approach which established the process 
which forms the interlayer of a glass paste layer between the 2nd ceramic substrate and a capacitor layer in the 2nd 
process of invention according to claim 1 . 

[0015] By the above-mentioned manufacture approach, since the middle class of a glass paste layer is formed between 
the 2nd ceramic substrate and a capacitor layer, the effect from the 2nd substrate to a capacitor layer can be 
controlled. 

[0016] Invention of this invention according to claim 4 is the manufacture approach which made the quality of the 
material of a glass paste layer the quality of the material with the glass frit which consists of any one of hoe silicic 
acid, a hoe lead silicate, a hoe calcium silicate, hoe aluminum silicate, and the hoe silicic acid titanium, its mixture, or 
its compound in invention according to claim 3. 

[0017] By the above-mentioned manufacture approach, the effect from the 2nd ceramic substrate to a capacitor layer 

can be controlled. 

[0018] In invention according to claim 1, in the 3rd process, invention of this invention according to claim 5 is the 
manufacture approach of solid-state composite part according to claim 1 of having established the process which 
carries out a debinder, after forming a glass paste layer. 

[0019] By the above-mentioned manufacture approach, since the process which carries out a debinder is established 
after forming a glass paste layer, a void cannot occur but dependability can be raised. 

[0020] In invention according to claim 1 , while invention of this invention according to claim 6 forms two or more 
through tubes before the 4th process at the 2nd ceramic substrate It is the manufacture approach which established the 
process which forms a silver electrode in said through tube, established the process which forms baking ****** and 
established the process formed with said silver electrode at an external electrode in the 5th process after the 4th 
process so that a baking object might be divided into the piece of an individual and said silver electrode might express 
on a side face. 

[0021] By the above-mentioned manufacture approach, since the gas which occurs from the middle class of a glass 
paste layer at the time of baking of tension coalesce since a through tube is formed in the 2nd ceramic substrate 
escapes from a through tube, a fine void cannot be generated, either but dependability can be raised very much. 
[0022] Invention of this invention according to claim 7 is the manufacture approach which established the process 
which divides a baking object into the piece of an individual, and forms baking ****** after the 4th process in 
invention according to claim 1 . 

[0023] By the above-mentioned manufacture approach, mass production method can be made efficient. Invention of 
this invention according to claim 8 is the manufacture approach which estabUshed the process which carries out 
grinding of either [ at least ] the 1st ceramic substrate or the 2nd ceramic substrate, and makes thin one [ at least ] 
substrate thickness of the 1st ceramic substrate or the 2nd ceramic substrate after the 4th process in invention 

according to claim 1 . 

[0024] Thin shape-ization can be attained by the above-mentioned manufacture approach. Invention of this invention 
according to claim 9 is the manufacture approach by which the 1st ceramic substrate and 2nd ceramic substrate made 
the coefficient of thermal expansion equivalent mutually in invention according to claim 1 . 

[0025] By the above-mentioned manufacture approach, since the coefficient of thermal expansion of the 1st ceramic 
substrate and the 2nd ceramic substrate is mutually made equivalent and the expansion coefficient of the 1 st and 2nd 
ceramic substrate at the time of baking of tension coalesce becomes equal, distortion etc. cannot arise but dimensional 
accuracy can be raised. 

[0026] Invention of this invention according to claim 10 is the manufacture approach which made the quality of the 
material of the 1st ceramic substrate the quaUty of the material with a ferrite, and made the quality of the material of 
the 2nd ceramic substrate the quality of the material with forsterite in invention according to claim 9. 
[0027] The good engine performance can be obtained by the above-mentioned manufacture approach. Invention of 
this invention according to claim 1 1 is the manufacture approach which made area of a capacitor conductor pattern 
layer larger than the area of a dielectric layer in invention according to claim 1 . 

[0028] By the above-mentioned manufacture approach, the effect from the interlayer of the 2nd ceramic substrate to a 
capacitor layer and a glass paste layer can be controlled. 

[0029] Invention of this invention according to claim 12 is the manufacture approach which made the quality of the 
material of a capacitor conductor pattern layer the quality of the material with the glass fiit which consists of any one 
of hoe silicic acid, a hoe lead silicate, a hoe calcium silicate, hoe aluminum silicate, and the hoe silicic acid titanium, 
its mixture, or its compoimd in invention according to claim 1 . 

[0030] By the above-mentioned manufacture approach, the effect of the dielectric on a capacitor conductor pattern 
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layer can be controHed. 

[003 1] Invention of this invention according to claim 13 is the manufacture approach with the process which forms a 
two or more layers inductor conductor pattern layer in invention according to claim 1 . 

[0032] A good inductor layer can be formed by the above-mentioned manufacture approach, invention of this 
invention according to claim 14 — invention according to claim 1 — setting ~ an inductor conductor pattern layer — a 
Hne — the conductor was made spiral ~ spiral — a conductor — the section — having — said — spiral — a conductor — 
said line of the section — a conductor is the manufacture approach which exceeded 0.3 for the conductor thickness 
ratio to a conductor width. 

[0033] spiral by the above-mentioned manufacture approach ~ a conductor — since the thickness of the section 
becomes thick, the inductor engine performance can be made good. 

[0034] invention of this invention according to claim 15 — invention according to claim 1 — setting — an inductor 
conductor pattern layer ~ a line — the conductor was made spiral — spiral — a conductor — it has at least two sections 
and adjoins ~ said — spiral — a conductor ~ it is the manufacture approach which established the process which forms 
a non-magnetic material on ****** . 

[0035] The inductor engine performance can be made into high performance by the above-mentioned manufacture 
approach, invention of this invention according to claim 16 — invention according to claim 1 ~ setting — an inductor 
conductor pattern layer — a line — the conductor was made spiral — spiral — a conductor ~ it has at least two sections 
and adjoins — said ~ spiral — a conductor ~ while forming a non-magnetic material on ****** — said — spiral — a 
conductor ~ it is the manufacture approach which established the process which forms a slot in the 1 st ceramic 
substrate on ******, and forms said non-magnetic material also in said slot. 

[0036] The inductor engine performance can be made into high performance by^the above-mentioned manufacture 
approach, invention of this invention according to claim 17 — invention according to claim 1 — setting — an inductor 
conductor pattem layer — a line — the conductor was made spiral — spiral ~ a conductor ~ the section and a line — the 
shape of a ring which made the conductor the shape of a ring - a conductor - the section - having - said - spiral - a 
conductor — the outside of the section — the shape of said ring — a conductor — it is the manufacture approach which 
established the process which forms the section. 

[0037] spiral by the above-mentioned manufacture approach - a conductor - an opposing magnetic field carries out a 
generating operation at the inductance by the section, frequency characteristics are prolonged, and the magnitude of 
attenuation good also in a RP field can be obtained. 

[0038] invention of this invention according to claim 18 — invention according to claim 1 - setting ~ an inductor 
conductor pattem layer — a line — the conductor was made spiral — spiral — a conductor — the section and a line — the 
shape of a ring which made the conductor the shape of a ring — a conductor — the section — having - said — spiral — a 
conductor ~ the outside of the section ~ the shape of said ring - a conductor - while forming the section - the shape 
of said ring — a conductor — it is the manufacture approach which established the process which forms the section 
into a magnetic paste layer. 

[0039] the above-mentioned manufacture approach ~ the shape of a ring - a conductor ~ much more spiral, since the 
section is formed into a magnetic paste layer ~ a conductor - an opposing magnetic field carries out a generating 
operation at the inductance by the section, frequency characteristics are prolonged, and the magnitude of attenuation 
good also in a RF field can be obtained. 

[0040] invention of this invention according to claim 19 - invention according to claim 17 - setting - the shape of a 
ring - a conductor - it is the manufacture approach which established the process which carries out ground 
connection of the section. 

[0041] By the above-mentioned manufacture approach, the good magnitude of attenuation can be obtained in a RF 
field, invention of this invention according to claim 20 is spiral in invention according to claim 17 - a conductor ~ 
the shape of the section and a ring — a conductor — it is the manufacture approach which established the process 
which forms the section on the same flat surface at coincidence. 

[0042] A production process can be simplified by the above-mentioned manufacture approach. 

(Gestalt 1 of operation) Below, the manufacture approach of the solid-state composite part in the gestalt of 1 operation 

of this invention is explained, referring to a drawing. 

[0043] In drawing 1 , when structural drawing of solid-state composite part is shown, the sectional view of the 1st 
ceramic substrate is shown in (a). The inductor electrode top view which is a spiral conductor pattem when making it 
the piece of an individual is shown in (b). The sectional view of the 2nd ceramic substrate is shown in (c). The 
sectional view at the time of making the 1st and 2nd ceramic substrate rival is shown in (d). The divided ceramic 
substrate sectional view is shown in (e). 

[0044] The 1 st non-calcinated ceramic substrate and the 2nd non-calcinated ceramic substrate are calcinated, and the 
1st ceramic substrate 1 and 2nd ceramic substrate 4 are formed. On this 1st ceramic substrate 1, as an inductor 
conductor pattem layer, the inductor electrode 2 is formed, the ferrite layer 3 is formed as a magnetic paste layer on it, 
and an inductor layer is prepared. On the 2nd ceramic substrate 4, as a capacitor conductor pattem layer Prepare the 
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papacitor layer whieh consists of the capacitor lower electrode 5, a capacitor up electrode 7, and a dielectric layer 6, 
and the adhesion glass layer 8 is applied at least to one side of the 1st and 2nd ceramic substrate 1 and 4 as a glass 
paste layer. Lamination and tension coalesce are formed mutually, this tension coalesce is calcinated, a baking object 
is formed, and the external electrode is formed in this baking object. 

[0045] moreover, the inductor electrode 2 — a line — the conductor was made spiral — spiral — a conductor — it forms 
by the section. 

[0046] The manufacture approach is explained below. On the ceramic substrate 1, the pattern of the inductor electrode 
2 was formed by the intaglio imprint using the silver paste, the substrate which performed pattern formation was 
calcinated by the peak temperature of 850 degrees C, and 10-minute maintenance, and the inductor electrode 2 was 
formed. At this time, the ratio of the thickness to the line breadth of the inductor electrode 2 was set to 0.4. On said 
inductor electrode 2, the ferrite paste performed the pattern of the ferrite layer 3, and it formed by screen-stencil, and 
the substrate which performed pattern formation was calcinated in 930 degrees C and 2 hoiws, and the ferrite layer 3 
was formed. Next, the pattern of the capacitor lower electrode 5 is formed by screen-stencil with Ag paste which 
added the glass frit which consists of a hoe lead siHcate on the 2nd ceramic substrate 4 with the almost same 
coefficient of thermal expansion as the 1 st ceramic substrate 1 , the pattern of a dielectric layer 6 is screen-stenciled on 
the capacitor lower electrode 5 using a dielectric paste, and the pattem of the capacitor up electrode 7 is formed by 
screen-stencil with Ag paste used for the lower electrode on a dielectric layer 6. This substrate is calcinated by the 
peak temperature of 900 degrees C, and 10-minute keeping, and a capacitor is formed. At this time, the pattem of the 
capacitor lower electrode 5 and the capacitor up electrode 7 was formed by the pattem which does not become smaller 
than a dielectric layer 6, and thickness could be 15 micrometers. Next, the pattem of the adhesion glass layer 8 was 
formed in the field which the inductor electrode 2 on said 1 st ceramic substrate 1 formed by screen-stencil with a 
glass paste, and the debinder was performed in 500 degrees C and 30 minutes. And the adhesion glass layer 8 is 
pinched, lamination is performed for the 1 st ceramic substrate 1 and the 2nd ceramic substrate 4, a substrate is 
calcinated by the peak temperature of 600 degrees C, and 10-minute maintenance, and the 1st ceramic substrate 1 and 
the 2nd ceramic substrate 4 are pasted up. In addition, the 2nd ceramic substrate 4 has tumed the capacitor forming 
face to the glass layer side. After baking is completed, a substrate is cut to the piece of an individual and it becomes 
solid-state composite part by forming an external electrode (not shown) in a side face, a property is good by using the 
1st and 2nd ceramic substrate 1 and 4, and since these ceramic substrates 1 and 4 have doubled the coefficient of 
thermal expansion, moreover, dimensional accuracy becomes good what has a short production process. Moreover, 
the engine performance of an inductor can be performed with a good thing because the ratio of the thickness to the 
line breadth of the inductor electrode 2 thickened thickness exceeding 0.3. moreover, the capacitor which puts the 
dielectric layer 6 of the 2nd ceramic substrate 4 - the effect of a substrate, a glass layer, and the dielectric layer 6 on 
the electrode itself can be controlled by having added the glass frit which sets a conductor to 1 0 micrometers or more 
at least, forms the thickness after baking in the size which does not become smaller than the pattem size of a dielectric 
layer 6, and consists of a HOU lead silicate. Moreover, in order to carry out the debinder of the adhesion glass layer 8 
for pasting up said the 1st ceramic substrate 1 and said 2nd ceramic substrate 4 before adhesion, a void is hard to 
generate it. The reliable manufacture approach of solid-state composite part can be offered from the above thing. 
[0047] (Gestalt 2 of operation) Below, the manufacture approach of the solid-state composite part of an example of 
the manufacture approach of the electronic parts of this invention is explained, referring to a drawing. 
[0048] When stractural drawing of solid-state composite part is shown in drawing 2 , the sectional view of a ferrite 
substrate is shown in (a). The inductor electrode top view which is a spiral conductor pattem when making it the piece 
of an individual is shown in (b). The ring-like electrode top view on the ferrite layer when making it the piece of an 
individual is shown in (c). The sectional view of a forsterite substrate is shown in (d). The sectional view at the time 
of making a ferrite substrate and a forsterite substrate rival is shown in (e). The divided substrate sectional view is 
shown in (f). The inductor electrode 12 is first formed on the ferrite substrate 1 1, the ferrite layer 13 is formed on it, 
and the ring-like electrode 14 is formed on it. The capacitor which consists of the glass layer 16, the capacitor lower 
electrode 17, a dielectric layer 18, and a capacitor up electrode 19 is formed on the forsterite substrate 15, it pastes up 
on both sides of the adhesion glass layer 20, and the ferrite substrate 1 1 and the forsterite substrate 15 are cut to the 
piece of an individual after that. 

[0049] The manufacture approach is explained below. On the ferrite substrate 1 1, the pattem of the inductor electrode 
12 was formed by the intaglio imprint using the paste of silver and palladium, the substrate which performed pattem 
formation was calcinated by the peak temperature of 850 degrees C, and 10-minute maintenance, and the inductor 
electrode 12 was formed. At this time, the ratio of the thickness to the line breadth of the inductor electrode 12 was set 
to 0.8. Said inductor electrode 12 was formed upwards, a ferrite paste is used, the pattem of the ferrite layer 13 is 
formed by screen-stencil, it calcinates in 950 degrees C and 3 hours, and the ferrite layer 13 is formed. On said ferrite 
layer 13, the pattem of the ring-Hke electrode 14 was formed by screen-stencil using the paste of silver and palladiiim, 
the substrate which performed pattem formation was calcinated by the peak temperature of 850 degrees C, and 10- 
minute maintenance, and the ring-like electrode 14 was formed. Next, on the forsterite substrate 15 with the almost 
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same coefficient of thermal expansion as said ferrite substrate 1 1, the pattern of the glass layer 16 is formed by 
screen-stencil using the glass paste which consists of hoe silicic acid titanium, it calcinates by the peak temperature of 
900 degrees C, and 1 0-minute keeping, and the glass layer 1 6 is formed. And the pattern of the capacitor lower 
electrode 1 7 is formed by screen-stencil on the glass layer 16 with the silver and die palladium paste which added the 
glass frit which consists of hoe aluminum silicate, and the pattern of the capacitor up electrode 19 is formed by 
screen-stencil on the capacitor lower electrode 1 7 using a dielectric paste with the silver and the palladium paste 
which formed by screen-stencil and used the pattem of a dielectric layer 1 8 for the lower electrode on the dielectric 
layer 18. This substrate is calcinated by the peak temperature of 850 degrees C, and 1 0-minute keeping, and a 
capacitor is formed. At this time, the pattem of the capacitor lower electrode 17 and the capacitor up electrode 19 was 
formed by the pattem which does not become smaller than a dielectric layer 18, and thickness could be 20 
micrometers. Next, the pattem of the adhesion glass layer 20 was formed in the field which the inductor electrode 12 
on the ferrite substrate 1 1 formed, and the field in which the capacitor of the forsterite substrate 1 5 was formed, by 
screen-stencil with a glass paste, and the debinder was performed in 500 degrees C and 30 minutes. And on both sides 
of the adhesion glass layer 20, lamination is performed for the ferrite substrate 1 1 and the forsterite substrate 15, a 
substrate is calcinated by the peak temperature of 700 degrees C, and 1 0-minute maintenance, and the ferrite substrate 
1 1 and the forsterite substrate 15 are pasted up. After baking is completed, a substrate is cut to the piece of an 
individual and it becomes solid-state composite part by forming an external electrode (******) in a side face, and 
since substrates 1 1 and 1 5 have doubled the coefficient of thermal expansion, dimensional accuracy will become 
good. Moreover, even if it forms two or more inductor electrodes 14 into one component, the engine performance of 
an inductor can be made good, because the ratio of the thickness to the line breadth of the inductor electrode 12 
thickened thickness exceeding 0.3, formed the non-magnetic material between patterns and formed the ring-like 
electrode 14 on the inductor electrode 12. moreover, the capacitor which forms the glass layer 16 which consists of 
hoe silicic acid titanium, and puts a dielectric layer 1 8 between the bottom of a capacitor — the effect of a substrate, a 
glass layer, and the dielectric layer 1 8 on the electrode itself can be controlled by having added the glass frit which 
sets thickness to 10 micrometers or more, forms it in the size which does not become smaller than the pattem size of a 
dielectric layer 18, and consists a conductor of HOU aluminum silicate in it. Moreover, in order to carry out the 
debinder of the glass layer 16 for pasting up said ferrite substrate 1 1 and said forsterite substrate 15 before adhesion, a 
void is hard to generate it. The reliable manufactvure approach of solid-state composite part can be offered from the 
above thing. 

[0050] (Gestalt 3 of operation) Below, the manufacture approach of the solid-state composite part of an example of 
the manufacture approach of the electronic parts of this invention is explained, referring to a drawing. 
[0051] When stmctural drawing of solid-state composite part is shown in drawing 3 , the sectional view of a ferrite 
substrate is shown in (a). The inductor electrode top view which is a spiral conductor pattem when making it the piece 
of an individual is shown in (b). The top view of the forsterite substrate in which the through tube was formed is 
shown in (c). The sectional view of a forsterite substrate is shown in (d). The sectional view at the time of making a 
ferrite substrate and a forsterite substrate rival is shown in (e). The divided substrate sectional view is shown in (f). 
First, the nonmagnetic glass layer 22 and the inductor electrode 23 are formed on the ferrite substrate 21, and the 
ferrite layer 24 is formed on these. After forming a through tube 26 in the forsterite substrate 25, the capacitor which 
consists of the capacitor lower electrode 27, a dielectric layer 28, and a capacitor up electrode 29 is formed on said 
forsterite substrate 25, it pastes up on both sides of the adhesion glass layer 30, and the ferrite substrate 21 and the 
forsterite substrate 25 are cut to the piece of an individual. 

[0052] The manufacture approach is explained below. Formation is used on the ferrite substrate 21, a glass paste is 
used for this slot for a slot, the pattem of the nonmagnetic glass layer 22 is formed by screen-stencil, it calcinates in 
the peak temperature of 900 degrees C, and 10 minutes, and the glass layer 22 is formed. And by intaglio imprint, the 
pattem of the inductor electrode 23 was formed using the paste of silver and palladium, the substrate which performed 
pattem formation was calcinated by the peak temperature of 850 degrees C, and 1 0-minute maintenance, and the 
inductor electrode 23 was formed. At this time, the ratio of the thickness to the line breadth of the inductor electrode 
23 was set to 1.5. Said inductor electrode 23 was formed upwards, a ferrite paste is used, the pattem of the ferrite 
layer 24 is formed by screen-stencil, it calcinates in 950 degrees C and 3 hours, and the ferrite layer 24 is formed. 
Next, on the forsterite substrate 25 with the almost same coefficient of thermal expansion as said ferrite substrate 2 1 
in which the through tube 26 was formed The pattem of the capacitor lower electrode 27 is formed by screen-stencil 
with the silver and the platinum paste which added the glass frit which consists of a hoe calcium silicate. The pattem 
of a dielectric layer 28 is formed by screen-stencil on the capacitor lower electrode 27 using a dielectric paste, and the 
pattem of the capacitor up electrode 29 is formed by screen-stencil with the silver and the platinum paste used with 
the capacitor lower electrode 27 on the dielectric layer 28. This substrate is calcinated by the peak temperature of 900 
degrees C, and 1 0-minute keeping, and a capacitor is formed. At this time, the pattem of the capacitor lower electrode 
27 and the capacitor up electrode 29 was formed by the pattem which does not become smaller than a dielectric layer 
28, and thickness could be 13 micrometers. Next, the pattem of the adhesion glass layer 30 was formed in the field in 
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.which the inductor electrode 23 on the ferrite substrate 21 was formed, and the field in which the capacitor of the 
forsterite substrate 25 was formed, by screen-stencil with a glass paste, and the debinder was performed in 500 
degrees C and 30 minutes. And on both sides of the adhesion glass layer 30, lamination is performed for the ferrite 
substrate 21 and the forsterite substrate 25, a substrate is calcinated by the peak temperature of 680 degrees C, and 10- 
minute maintenance, and the ferrite substrate 1 and the forsterite substrate 25 are pasted up. After baking is 
completed, a substrate is cut to the piece of an individual and it becomes solid-state composite part by forming an 
external electrode (not shown) in a side face, and since the ferrite substrate 21 and the forsterite substrate 25 have 
doubled the coefficient of thermal expansion, dimensional accuracy will become good. Moreover, the ratio of the 
thickness to the line breadth of the inductor electrode 23 thickens thickness exceeding 0.3, and by having formed in 
the slot between pattems the glass layer which is a non-magnetic material, even if it forms two or more inductor 
electrodes 23 into one component, the engine performance of an inductor can be made good, moreover, the capacitor 
which puts a dielectric layer 28 ~ the effect of a substrate, a glass layer, and the dielectric layer 28 on the electrode 
itself can be controlled by having added the glass fiit which sets thickness to 10 micrometers or more, forms it in the 
size which does not become smaller than the pattern size of a dielectric layer 28, and consists a conductor of a HOU 
calcium silicate in it. Moreover, the adhesion glass layer 30 for pasting up said ferrite substrate 21 and said forsterite 
substrate 25 is having formed the through tube 26 in the forsterite substrate 25 beforehand, since the occurring gas 
falls out to a through tube 26 at the time of baking of a glue line, does not generate a fine void, either but can acquire 
higher dependability. The reliable manufacture approach of solid-state composite part can be offered from the above 
thing. 

[0053] (Gestalt 4 of operation) Below, the manufacture approach of the solid-state composite part of an example of 
the manufacture approach of the electronic parts of this invention is explained, referring to a drawing. 
[0054] When structural drawing of solid-state composite part is shown in drawing 4 , the sectional view of a ferrite 
substrate is shown in (a). The inductor electrode top view which is a spiral conductor pattern when making it the piece 
of an individual is shown in (b). The sectional view of a forsterite substrate is shown in (c). The sectional view at the 
time of making a ferrite substrate and a forsterite substrate rival is shown in (d). The divided substrate sectional view 
is shown in (e). First, the inductor electrode 32, the ring-like electrode 33, and the nonmagnetic glass layer 34 are 
formed on the ferrite substrate 31, and the ferrite layer 35 is formed on these. The glass layer 37 is formed on the 
forsterite substrate 36, the capacitor which consists of the capacitor lower electrode 38, a dielectric layer 39, and a 
capacitor up electrode 40 is formed on said glass layer 37, it pastes up on both sides of the adhesion glass layer 41, 
and the ferrite substrate 31 and the forsterite substrate 36 are cut to the piece of an individual. 
[0055] The manufacture approach is explained below. The pattem of the inductor electrode 32 and the ring-like 
electrode 33 was formed by intaglio imprint on the ferrite substrate 3 1 using the silver paste, the substrate which 
performed pattem formation was calcinated by the peak temperature of 900 degrees C, and 1 0-minute maintenance, 
and the inductor electrode 32 and the ring-like electrode 33 were formed. At this time, the ratio of the thickness to tihe 
line breadth of the inductor electrode 32 was set to 1.5. Moreover, said ring-like electrode 33 is connected by beer 
(not shown). On the substrate in which said electrode was formed, a glass paste is used, the pattem of the 
nonmagnetic glass layer 34 is formed by screen-stencil, it calcinates in the peak temperature of 900 degrees C, and 10 
minutes, and the glass layer 34 is formed. Said inductor electrode 32 was formed upwards, a ferrite paste is used, the 
pattem of the ferrite layer 35 is formed by screen-stencil, it calcinates in 970 degrees C and 3 hours, and the ferrite 
layer 35 is formed. Next, on the forsterite substrate 36 with the almost same coefficient of thermal expansion as said 
ferrite substrate 31, the paste of boro-silicated glass is used, the pattem of the glass layer 37 is formed by screen- 
stencil, it calcinates by the peak temperature of 900 degrees C, and 1 0-minute keeping, and the glass layer 37 is 
formed. And the pattem of the capacitor lower electrode 38 is formed by screen-stencil on the glass layer 37 with the 
silver and the platinum paste which added the glass fi-it which consists of hoe silicic acid titanium, the pattem of a 
dielectric layer 39 is formed by screen-stencil on the capacitor lower electrode 38 using a dielectric paste, and the 
pattem of the capacitor up electrode 40 is formed by screen-stencil with the silver and the platinum paste used with 
the capacitor lower electrode 38 on the dielectric layer 39. This substrate is calcinated by the peak temperature of 900 
degrees C, and 1 0-minute keeping, and a capacitor is formed. At this time, the pattem of the capacitor lower electrode 
38 and the capacitor up electrode 40 was formed by the pattem which does not become smaller than a dielectric layer 
39, and thickness could be 13 micrometers. Next, the pattem of the adhesion glass layer 41 was formed in the field in 
which the inductor electrode 32 on the ferrite substrate 3 1 was formed, and the field in which the capacitor of the 
forsterite substrate 36 was formed, by screen-stencil witti a glass paste, and the debinder was performed in 500 
degrees C and 30 minutes. And on both sides of the adhesion glass layer 41, lamination is performed for the ferrite 
substrate 31 and the forsterite substrate 36, a substrate is calcinated by the peak temperature of 730 degrees C, and 10- 
minute maintenance, and the ferrite substrate 3 1 and the forsterite substrate 36 are pasted up. After baking is 
completed, a substrate is cut to the piece of an individual and it becomes solid-state composite part by forming an 
external electrode (not shown) in a side face. 

[0056] In addition, since substrates 3 1 and 36 have doubled the coefficient of thermal expansion, dimensional 
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.accuracy will become good. Moreover, by the ratio of the thickness to the line breadth of the inductor electrode 32 
having thickened thickness exceeding 0.3, having formed the glass layer which is a non-magnetic material between 
patterns, and having formed the ring-like electrode 33 around inductor electrode 32, even if it forms two or more 
inductor electrodes 32 into one component, the engine performance of an inductor can be made good, moreover, the 
capacitor which forms the boro-silicated glass layer 37 in the bottom of a capacitor, and puts a dielectric layer 39 — 
the effect of a substrate, a glass layer, and the dielectric layer 39 on the electrode itself can be controlled by having 
added the glass firit which sets thickness to 10 micrometers or more, forms it in the size which does not become 
smaller than the pattern size of a dielectric layer 39, and consists a conductor of hoe silicic acid titaniiun in it. The 
reliable manufacture approach of solid-state composite part can be offered from the above thing. 
[0057] In addition, although the example of the gestaU of four operations explained in the above explanation, in a 
wiring substrate which needs electrode wiring which makes a coefficient of thermal expansion almost the same, it can 
carry out similarly. Furthermore, although a spiral conductor pattern is the thing of a monolayer and is performed with 
the above-mentioned operation gestalt, even if it forms in two or more layers, the same solid-state composite part is 
obtained. Moreover, a spiral conductor pattem can be similarly carried out, if it is the wiring electrode pattem of a 
configuration of that it can be used as an inductor electrode. 

[0058] Moreover, even if it carries out grinding at least of one side and makes substrate thickness thin after joining the 
1 st and 2nd ceramic substrate by the glue line, the same solid-state composite part is obtained, a capacitor ~ although 
it is four kinds of things and being explained to the glass fiit used for a conductor, if it becomes, it will be the thing 
which is the glass fiit which consists of hoe silicic acid, a hoe lead silicate, a hoe calcium siUcate, hoe aluminum 
silicate, hoe silicic acid titanium, mixture, or a compound and from which the same effectiveness is acquired. 
Moreover, although the glass layers formed in the bottom of a capacitor are two kinds of things and are explained, the 
same effectiveness will be acquired if it is the glass frit which consists of hoe silicic acid, a hoe lead silicate, a hoe 
calcium silicate, hoe aluminum silicate, hoe silicic acid titaniiun, mixture, or a compoimd. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the sectional view showing the structure of the 1st ceramic substrate in the manufacture approach 
of the solid-state composite part of the gestalt 1 operation of this invention. 

(b) — said ~ the top view of the inductor electrode pattern when making it the piece of an individual on the 1st 

ceramic substrate 

(c) is the sectional view showing the structure of this 2nd ceramic substrate. 

(d) is a sectional view when imifying this 1st ceramic substrate and the 2nd ceramic substrate through a glue line. 

(e) is a sectional view when cutting this solid-state composite part. 

[Drawing 2] (a) is the sectional view showing the structure of the ferrite substrate in the manufacture approach of the 
solid-state composite part of the gestalt other operations of this invention. 

(b) is the top view of tiie inductor electrode pattem when making it the piece of an individual on this ferrite substrate. 

(c) is the top view of the ring-like electrode pattem of the shape of a ferrite layer of this ferrite substrate. 

(d) is the sectional view showing the structure of this forsterite substrate. 

(e) is a sectional view when unifying this ferrite substrate and a forsterite substrate through a glue line. 

(f) is a sectional view when cutting this solid-state composite part. 

[Drawing 3] (a) is the sectional view showing the structure of a ferrite substrate [ in / further / the manufacture 
approach of the solid-state composite part of the gestalt other operations ] of this invention. 

(b) is the top view of the inductor electrode pattem when making it the piece of an individual on this ferrite substrate. 

(c) is the top view of the forsterite substrate in which this through tube was formed. 

(d) is the sectional view showing the structure of this forsterite substrate. 

(e) is a sectional view when unifying this ferrite substrate and a forsterite substrate through a glue line. 

(f) is a sectional view when cutting this solid-state composite part. 

[Drawing 4] (a) is the sectional view showing the structure of the ferrite substrate in the manufacture approach of the 
solid-state composite part of the gestalt 1 operation of this invention. 

(b) is the top view of the inductor electrode pattem when making it the piece of an individual on this ferrite substrate. 

(c) is the sectional view showing the structure of this forsterite substrate. 

(d) is a sectional view when unifying this ferrite substrate and a forsterite substrate through a glue line. 

(e) is a sectional view when cutting this solid-state composite part. 
[Description of Notations] 

1 1st Ceramic Substrate 

2 Inductor Electrode 

3 Ferrite Layer 

4 2nd Ceramic Substrate 

5 Capacitor Lower Electrode 

6 Dielectric Layer 

7 Capacitor Up Electrode 

8 Adhesion Glass Layer 

1 1 Ferrite Substrate 

12 Inductor Electrode 

13 Ferrite Layer 

14 Ring-like Electrode 

1 5 Forsterite Substrate 

16 Glass Layer 

1 7 Capacitor Lower Electrode 

1 8 Dielectric Layer 

1 9 Capacitor Up Electrode 
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.20 Adhesion Glass' Layer* 

21 Ferrite Substrate 

22 Nonmagnetic Glass Layer 

23 Inductor Electrode 

24 Ferrite Layer 

25 Forsterite Substrate 

26 Through Tube 

27 Capacitor Lower Electrode 

28 Dielectric Layer 

29 Capacitor Up Electrode 

30 Adhesion Glass Layer 

31 Ferrite Substrate 

32 Inductor Electrode 

33 Ring-hke Electrode 

34 Nonmagnetic Glass Layer 

35 Ferrite Layer 

36 Forsterite Substrate 

37 Glass Layer 

38 Capacitor Lower Electrode 

39 Dielectric Layer 

40 Capacitor Up Electrode 

41 Adhesion Glass Layer 
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